Reactive oxygen species regulate lovastatin biosynthesis in Aspergillus terreus during submerged and solid-state fermentations.
In a previous work we detected an important increase in reactive oxygen species (ROS) concentrations during idiophase in lovastatin fermentations. Hence, the objective of the present work was to determine if ROS contributes to the regulation of lovastatin biosynthesis. Exogenous antioxidants were used to reduce ROS accumulation. The addition of N-Acetyl-L-cysteine (NAC) decreased ROS accumulation and concurrent lovastatin production. In solid-state fermentation (SSF), the addition of 100 mM of NAC lowered ROS accumulation by 53%, together with a 79% decrease in lovastatin biosynthesis. A similarly, situation was observed in submerged fermentation (SmF). Decreased lovastatin production was due to a lower expression of the regulatory gene lovE, and gene lovF. Moreover, the addition of H2O2 to the culture caused precocious gene expression and lovastatin biosynthesis. These results indicate that ROS accumulation in idiophase contributes to the regulation of the biosynthetic genes. It was considered that Yap1 (Atyap1) could be a transcription factor linking ROS with lovastatin biosynthesis. In a Northern analysis, Aspergillus terreus yap1 gene (Atyap1) was highly expressed during trophophase but down regulated during idiophase. Conversely, expression pattern of srrA gene, suggested that SrrA could positively control lovastatin biosynthesis, and also explaining the characteristics of the biosynthesis in SSF.